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(54) CnOCOB M3rOTOBJlEHWH JTEMHEPOB 
(57) Abstract 

Mcnonb30BaHne: o6pa6oTKa Merajuioo RQBneweu. b uacTHOCTH. o6pa6oraa mcto^om xojioahoh 
roiacTiwecxoit ge^opManpH. CymHocxb w3o6pereHHH: ronoTaBJiMBaioT ABe flerajiH - Tpy6y m ooonoHKy W3 
MaTepnanoB c paararaHbrn npeflenoM ynpyrocrn. Co6npaK>T ynoMHHVTbie Aerajni nyrew ycraHOBKH Tpy6bi b 
o6ono^Ky c 3a3opoM. nocne coop™ ruiacTHHecKofi ;;e4>opMamiM noflBepraioT jxerajib. raroroBJieHHyio M3 
Merajuia c MeKbnmM npe^ejiOM ynpyrxxmi. 2 mi. 



Description (OnHcanHe H3o6pcT«ra5!l: 



H3o6peTeuiie othocutch k xanoflHOfi o6pa6ome Mcran/ioB miacnwecKMM AatttpMnpoBamteM h mohct 6biTb 
Hcnan toouaHo. HarrpHwep, ahb H3roToaneHH$i neuHepoa jyiH umjihhapob tDTaHrosbix HetfrrHHbix Hacocoo. 

M3BCCTen cnoco6 M3roxooneiowi newnepoo. cornacno KoropoMy TOKKOcreHHaH xpyoa BcraanHercH a 
o6anonKy c 3a3opoM |1| Mewfly HapyjKHoii noBepxHOCTbio Tpy6bi w BHyTpeHHeM noBepxHocTbio o6qjiomkh 
HMeercH 3aaop. 

HeAocraTKOM npHBeAeinioro cnoco6a nanne-rcn HajnwHe 3a3opa Me»«y rpyooH w o6onouKOH, npHBOAHinero 
k cjookchmjo wccTKOCTH jicHHCpa. a b HCKOTopbix cny^aHX, HanpKMep, OpH H3rOTOBnCHHM miraiHApoB 

He^rasbix HacocoB ro ndmepoB. 3a3op 3Ha*orrcnbH0 cmiaaeT KanecTBO nocneAy»meH onepanmi 
ynpoRHCHMH BHyTpeHHeM noaepxHOCTH UHJiHHRpa aaoriipoBaHMeM. 

W3BecxeH cnoco6 TOroroaneHHH jiciiHepou, cornacHO KoropoMy HapyxHyio noeepxHocrb Tpy6w h 
BHyrpcHHioK) noecpXHocTb o6ohotoh H3roTaBJHiBaiOT kohotcckhmh |2| Hcaoct ant om BbnnconncaHHorx) 
cnoco6a Ha/ine-rcn to, mto oh cjiojkhwm b ocyu^ecrraneHHM . CnowHocTb ripeAcraanHeT H3POToaneHMe 
conpHraeMbix noaepxHOCTeM h6o TpeoyercH crporo corjiacoBarb o/jHoocHocrb kohmwcckom BHyrpeHHeM 
noeepxHocTH o6ojiomkh c kohmmockow HapyjRHow noBepxHoerwo Tpy6bi. 

TaKxe K3BecreH cnoco6 TOroroaneHKH neHHepoB. connacHO KoropoMy nocne c6opKH Tpy6bi c o6ojiohkom c 
HeKOTopbiM 3a3opoM no conpHraeMbtM noBepxHocTHM, neiiHep noABeprajOT aBTxxJjpersipoBaHsno (cm. Taw jse 
crp.38) 131 t. e. imacTHMecKOH Ae^opwaqrai Tpy6bi c uenuo ycrpaHemiH 3a3opa uexpy TpyooH m o6anotntOH, 
k oAHOBpeMeHHoro ynpoweHHH Tpy6bi. 

HcAOCTancoM iobccthopo cnoco6a raroToaneHHH jiefiHepoB hbtihctch to, mto npn CKpenneHHH neHHepoB 
nocpeACTBOM nnacniMecKoii pfi^opuis^m oahoh M3 jxprajieft neHHepa (ooohomkh mm Tpy6w). He 
yioiTbiBaioTCH MexaKOTecKHe cBoucraa MeTajmoa. hto He no3BOJiHeT ooecnewrb Ka^ecTBeHHoro, 
6e33a3opHoro CKpenneHHH Tpy6bi c ooononKOtt h. Kax cneACTBue. npuBOflMT k HMKOMy Ka^ecrsy TOAejnw b 
uenoM. 

HanpHMep. npn TororoBneHHM uhjihhapob He4>THHbix nrraHroBbtx nacocoB to cKpenneHHUX neHHepoB, r^e 
rpy6a rororaanHBaercH M3 BwctmonerwpoBaHHOH a3OTHpyeM0rt crann. a o6anowKa to HTOKoyrneponHcroii 
craJiH, H3-3a BfatraeyKa3aHHoro HeAOcraTKa b npomecce asoTupoBarattt uuhmhapob M3 3a30pa r«JAejiHxrrcH 
ra3bi. npenHTCTsyioEaMe HopMajibHOMy nporeKauHK) npouecca a3ompoBaHHH, b pe3yniTaTe nero pe3Ko 
B03pacTaer BpeMH a30THpoBaHHH h CHJUKaercH KauecrBO a30TMpoBaHMn noBepxHOCTM muiHHApa h Hacoca B 
i^ejioM. 

3a^aweii H3o6peTeHHH HBnLHercsi pa3pa6orKa cnoco6a H3POTOBJieHHH jiewHepoB, o6ecneuHBaioiAero 
KauecTBeHHoe 6e33a3opHoe coeAMHeHMe Tpy6bi c o6ojio*ikoh h noobiuieime HtecTKOCTM neMHepa. 

y KaaaHHLJH TexHiwecKMM pe3y/ibTaT AOcrwraeTCH tcm, mto ripn M3roTOBneHMH jieiteepa, BKrao^aiorAero 
iraroTODJieHMe A»yx Aeranew Tpy6w m ooohohkh w c6opKM hx ppyr c fxpyrotA c 3a3opoM, corviacHO 
H3o6peTemoo nnacniuecKOMy A^P^MPOBa™ 10 noABepraiOT AerajiB. loroToaneHHyio M3 Meramia c 
weHumcM npeAenoM ynpypocm. 

Pe3yjiBTaT0M peineHHH nocTaaneHHOw 3aAa™ HannercH to. hto npn B03AeMCTBMM Ha Rerram* 
iraroToaneHHyK) to Meraona c MeHbnmM npeAenoM ynpypocrM uepe3 nee mw bo3A^ McrayeM Ha Aeranb c 
6onbnmvf npejjenoM ynpyrocTM. 

ilocne chkthh Harpy3itw b Rcrrajw c mchbiiimm npcA€JiOM ynpyrocTM oeraiOTCH ocraTOWbie ruiacTHMecKiie 
Ae<J)opManwH, a A^a/ib c 6anbuntM npeAenow ynpyrocTM npwweT cbom nepBOHauanbHue pa3Mepbi m 
6e33a30pH0 npvmsuRcr k conp«raeMoif noBepxHocm ynpyrow fxerrajm. 

Ha 4>ht. I H3o6paHsen cnoco6 coeAHnennsi Jieiniepa. a kotodom o6onouKa TOroxoaneHa H3 Meranna c 
MeHbumM npeAeJioM ynpyrocm, a Tpy6a TOroxoaneHa M3 weranjia c oanwuHM npeAenow ynpyrocru; Ha 
<J>ht.2 cnoco6 coeAMHeittiw /lewnepa, b kotodom o6onouKa H3noroaneHa to Meranna c 6o/ibcnMM npeAenoM 
ynpyrocm. a Tpy6a M3roToaneHa H3 MCTaxuia c MeHbumw npeAenoM ynpyrocTM. JTewHepa H3roTaBnnnaiOT 
cncAyiouDiM o6pa30M. 

nepBOiiatianbiio M3roTannwnaioT o6ariOMKy I. riocne 3awepa BHyrpeHHero A MaMeT P a ooqhomkm 1 
o6pa6aTbiBaioT no Hapy«HOH noDCpxiiOCTH Tpy6y 2. o6ecncMMBan rapaHropoBaHHtui 3a3op Me»Ay 
conpflraeMWMM noaepxnocrnMn. nocne coopKW o6ono^KH I c Tpy6ow 2 jieimep nocxynaer na onepauww 
CKpenneHHH. CKpenneicic ocyiuecTBnHercn nocpeACTBOM Ae<J>°PManiiw oaiiom to conpHraeMbix jxerajizii 
ooonoMKw 1 khm Tpy6bi 2. flccJ>opMaiirao mojkho npoBOAMTb npw noMomw bwcokmx AanneHMM hcmakoctm. 
ra30B, cnoco6oM roukh, o6kutkh. A°P H0Ba,m51 wn Apyrttx cnooo6oa. 

Ha (Jwr.l noKasaii o^vui to BooMo^&iibix BapwaHTOB cKpenncinm neioiepa. a kotodom o6ojiOMKa 1 



toroToancsa ro Meranna c mchmuhm npc^enoM ynpyrocTH, a Tpy6a 2 H3 MCTanna c 6anbamM npc^cnoM 
ynpyrocra. B npuse^eHHOM cnyuae nnacTMwecKOW A^pwaumi no^Beprawx ooanomty 1. U/ih yroro ua 
MeTajinopeacymew o6opyA0BaHKH. nanpuMep. ropiDOHTa/ibHO-pacroiffiOM craHKe b BepTJnoaHofi 6a6se 
M3AenHH. no ocm eraHKa ycraHaa/iMBaioT o6KarHo£i MHCTpyweirr c A^P^upy 1011 ** 1 * 101 ponKKawM 3. B 
CTc6cnb eraHKa ycraHaamiBaiOT onpasxy 4. Ha KoropoM nocpcACTBOM urrwcfrra 5 aaKpcnmncrr jicttHcp. 

nocne HaerpoMKH A^4>opMMpyioimix paroiKOB 3 Ha pa3Mep MeHbme Hapy jkhopo flwaMerpa o6ojioukw (pa3Mep 
no ^e^opMMpyiomMVi pomtKaM onpe^caHercH 3KcnepHMCHTanbH0. b 3aBMCHMocra or A HaMeT P a JieiiHepa, 
TontquHbi ctchok oocjioukm I h rpy6bt 2 h MexamraecKHX caoficrB Meraruia) pacKarHOMy imcrpyMeHry 
coo6inajor BpaiAaTOibHoe AOtxaoie V, a /lCHHepy nocrynaTenbHoe S, bwixo/ihhiot ruiacTnuecRyio 
Ae^opMau>oo o6ojiohkm 1 h ynpyryio Ae^pMainoo Tpy6w 2. 

B CBH3H C paOJIUMHblMH MexaHMMCCKHMH CBOUCTBaMH MCTaJUIOB oGoJIOMKH 1 H Tpy6bl 2 B OtXUIOHKe 

nporooftAyr nnacnmccKHC Ae^opMaipoi, b peoynbrare wero HapywHtrit m BHyrpeHHUM ^waweTpw 
yMeHbinaTCJi, a b Tpy6e 2 nporaoM^yx ynpyrwe ^ccfopManraj, r^e nocne chhtmh HarpyBKH napaMerpbi 
Tpy6w B03BpaTHTCH b nepsoHauanbHoe nojiomeniie f npw 3tom, npoM3o£Aer 6e33a3opHoe h KauecrBeHHoe 
CKpenneHMe jieuHepa. 

Ha <J>ht. 2 H3o6pajKeH oamh h3 B03uojfUfbix BapHaHTOB CKpenneHHH neimepoB. a KoropoM o6onoHKa 1 
u3TOTOBneHa M3 Meraruia c 6aribraMM npeAenoM ynpyrocTM. a Tpy6a 2 H3 Mexaruia c MeHbinHM npe^ejioM 
ynpyrocTH. 

JleMHep ycraHaHmiBaiOT Ha npoTHJKHoft cxaHOK c ynopOM a npMcnoco6neHne 6 oakhm k3 ropnes. B 
OTBepcTwe rpy6w 2 bbo^ht onpasKy 7. Ha BbixoA b Koropyio BaopawBaiOT pppn 8. JJopH no HapyxuioMy 
AnaMerpy BbinarmeH Ha pa3Mep 6onbme pa3Mepa BHyTpeHHero AwaMerpa Tpy6bi 2. BcraraiHa narHra Aopua 
8 b oTBepcnaM Tpy6bi 2. Kax h b npeflbiAymeM cnynae. onpeAeJiHercH 3KcnepnMeHTanbH0. npM KunoMeHHH 
onpaHKH 7 noAanw S npoKOBOAHT nnacnraecKyio Ae$opManjno Tpy6bi 2 m ynpyryio Ae$opMamno o6onomm 1. 
npHBOAflmwx k 6e33a3opHOMy w KanecTBeHHOMy cKpenjieHioo o6ojiomkm 1 c rpy6oH 2, Kax h b npeAbiAymeM 
cny^ae. 



Claims (<t>opMy/ia H3o6pereHH5i|: 

Cnoco6 H3roT0BaeioiH neimepoB. BKjnouaioimiM inroroBnemic Tpytfw m o6anomra, c6opKy hx ffpyr c pj>yrou 
nyreM ycraHosxu rpytfbi b o6onowy c aaaopoM h nocnmywmee imacrwMecKoe Ae$opMMpoBaKue oahom m 
co6paHHbix fleraneH, oTTtmaxmsyaicsi rtM, wro Tpy6y h odxuio^iKy n3r\yraBJraBaK>T ro uerajuioB c pa3Ht»ou 
npe^enoM ynpyrxxma, a nnacTwuecKoii ^e<J>opMai^m no^eepraicrr flerani>. H3ixrroBneHHyio H3 Meraruia c 
MCHhmHM npcRcnoM ynpyrocra. 



Drawing(s) (Meprexiil: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. 1 
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Fig. 2 
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